
•continued for six weeks or two months, and I feared the
occurrence of sympathetic ophthalmia. The mother of the
patient, said to me one day "the best of bad things is that
what we fear, commonly does not occur." I thought that
this was a word of comfort which I might take for my fur¬
ther guidance. This yellow spot developed into a cataract,
which I removed later, and the sight, with glasses, was per¬
fect. The curvature of the cornea had become normal. That
was three years ago, and the boy is able to use his eyes with¬
out trouble. He is a student at Yale College.

The next case I operated on with a galvano-cautery elec¬
trode which I had made for the purpose to avoid its pro¬longed application, for I was afraid that the cataract in the
other case might have been caused by the heat. There had
been nothing else to cause the cataract. The new electrode,
which had an oval end plate, I applied a little below the
centre of the cornea, simply turned on the current and
cauterized to the depth that I wished. I pierced the placewith a pointed tip. The opening closed in five or six weeks.
Recovery was good and the result satisfactory.

In the third case I pursued the same method. This was
followed by prolapse and iritis. The perforation and the
ulcération resulting from it were opposite the lower part of
the pupil, and the iris became attached to the cornea. I
think that in this case, iridectomy will be advisable.

In two other cases, I operated with the same electrode
without piercing the cornea. They have been completelysatisfactory, and gave me no anxiety from slow healing or
suppuration. The cornea flattened at once, but bulged againwhen the ulcers had healed. I cauterized again at the same
place. Recovery good ; corneal curvature normal. Sight
excellent, viz. : 20-30 in one, the other not yet finally tested.

All these patients had their far point at one inch. They
can read now from nine or twelve inches without glasses.

From my experience I am inclined to consider this as the
best method with which I am acquainted—that is, the gal¬
vano-cautery without perforation, and if the flattening of
the cornea is not sufficient, a repetition of the operation.

Dr. Edward Jackson, Philadelphia :—I think that Dr. Gib¬
son's reasoning in regard to the mechanism of conical cor¬
nea is a little defective. If the membranes were uniform
in their power of resistance throughout, the influence of
tension increased or decreased would be to cause flatteningof the cornea. I think, as said by Dr. Noyes, that the cen¬
tral fact in conical cornea is thinning and atrophy of a por¬
tion of the cornea, not always in the exact centre, but usu¬
ally removed a considerable distance from the vascular sup¬ply, from the corneal margin. Still, I agree with the author
that the tension is usually low, but I do not think the dimin¬
ished tension is essential to the increase of the curvature.

In reference to the optical correction of conical cornea,
the central fact is that the refraction varies from point to
point in the cornea. Only in small areas is it uniform.
Only a small area will be corrected by any one glass. Of
course the glass given must be the one that corrects the
portion of the cornea opposite the pupil when it is consid¬
erably contracted in near work, or in a bright light. We
must select the glass for a small pupil. Dr. Wallace, of
Philadelphia, has suggested the use of eserine or pilocar¬pine ; and they can be used with advantage, to find the
glass adapted to conical cornea, because they reduce the
pupil to the condition in which it will be in near work. I
have found more satisfaction from placing the patient in a
bright light and making the test at the ordinary distance.
In getting at somewhere near the proper glass, retinoscopy
is valuable. By it you can make a general survey of the
pupil, and select that part which is exposed when the pupilis contracted and has the most uniform refraction, and then
«noose the glasses to correct that portion, to be confirmed
by the subjective test.

Dr. Julian J. Chisolm, Baltimore :—As far back as 1881,1reported my first case of cautery operation for keratoconus.
I have performed the operation frequently. In my experi¬
ence, the larger the needle and the larger the opening made
in the cornea, the longer it takes to close, but the more flat¬
tening is secured and the better final results obtained.

As to irregularity in the acceptance, of glasses for ker¬
atoconus, this is a well recognized fact. Sometimes cyl¬
inders selected at random give the best results. As strong
as 10. -f- D. -4- cylinders at an accidentally discovered
angle have been selected by a patient as giving the best
vision. I have also observed that often the best result was
secured through the stenopaic perforation. For some years
I have used daily the eserine drop, because the shrunken
pupil gave much better vision than the most carefully se¬lected glasses. Half a grain of eserine to the ounce o

f

water, instilled daily into the eyes by the patients them¬
selves, often gives more comfort than glasses.

Dr. G. C. Savage, Nashville :—As to the early diagnosis, I
learned eight years ago, while in the Royal Ophthalmic
Hospital of London, that with the retinoscope we could
detect a beginning keratoconus. I have not seen this re¬
ferred to in any book. Seated as we usually are in using
the retinoscope, and moving the mirror from right to left
and up and down, and deflecting the light with or against
the movement of the mirror, you will find that if there is
slight conicity, the light makes a circular movement. In
this way I have often determined its presence and been able
to adopt measures for the prevention of further develop¬
ment.

Dr. Robert D. Gibson, Youngstown, O. :—I am glad to have
had the opportunity of listening to this liberal discussion. In
our literature on this subject no definite results are given,
and there is nothing with which to compare results. The
results are stated as "satisfactory." I should like to know
the exact vision obtained. To say that we have had " good
results," without giving the exact vision, is rather indefinite.

Whether the atrophy of the membranes is a cause or an
effect of the deformity, I am unable to state. If it is the
cause, what are the evidences to support the theory? I
merely mentioned it as one of the conditions present.

RESECTION OF THE OPTICO-CILIARY
NERVES.

Read in the Section on Ophthalmology at the Forty-third Annual
meeting of the American Medical Association,

held at Detroit, June, 1892.

BY JULIAN J. CHISOLM, M.D.,
OF BALTIMORE, MARYLAND.

This operation, which is so valuable in many
cases, seems to have been abandoned by some oph¬
thalmic surgeons, without sufficient cause. That acci¬
dents follow any operation, even the most simple, is
an every day occurrence ; and in the nature of things
must be occasionally looked for. Under careful
manipulation, which every surgeon is expected to
exercise, failures should become more rare, and
therefore should be very seldom met with. Simple
nerve section, as a surgical procedure is not always a
radical method of relieving pain. Even when a con¬
siderable portion of a nerve has been excised, sensa¬
tion has been in time regained, with a return of the
suffering for which the operation had been under¬
taken. To this experience the ciliary nerves are not
exempt; and yet they possess so many peculiar ad¬
vantages for a successful section.- Their location, so

easy of access ; their isolated surroundings ; the
small extent of incision required ; the small amount
of blood lost; the loose connective tissue in which
the nerves are imbedded, permitting a considerable
separation of the divided nerve ends by the accumu¬

lating blood pushing forward the eye-ball and forc¬
ing backward the socket tissues ; then the displacing
of the delicate ciliary nerve threads when pressure is
made on the protruding eye-ball by a firmly tied
bandage, are all most valuable considerations for se¬
curing a favorable result.

In nerve section, as usually undertaken, the nerve
is either imbedded in a dense fibrous tissue, so that
the separation of the cut ends must be very limited
unless they are dissected away from each other ; or
the affected nerve traverses a bone, and therefore is
difficult of access ; or it accompanies a large vessel
and is necessarily dangerous to divide unless isolated
by a careful and often tedious dissection. The nerve
attachments of the eye seem especially arranged for
easy section. They are clustered together in a very
isolated manner. For a long distance they traverse
the central axis of an ample cone which is only filled
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by an unimportant cellular tissue. In the midst of
this they can be easily, speedily and surely reached,
without detriment to any important structures, if
ordinary care is taken by the operator. The con¬

tiguous vessels are all small, consequently no serious
haemorrhage is to be feared. The very looseness of
the fatty tissues upon which the eye rests facilitates
the wide separation of the nerve ends, when the
escape of blood from the divided vessels accumulates
in the socket. This blood pressure so disarranges the
free ends of these conducting threads that their read¬
justment is very improbable; and yet we know that
this reunion does sometimes take place. This is the
only accident that should follow this simple, safe,
and useful operation.

I do not propose in this paper to give a detailed
history of optico-ciliary neurotomy; nor the various
methods adopted by surgeons to divide or resect these
nerves. With such you are all familiar. My object
is to give my own personal experience with this
operation from the year 1879 when I first performed
it. From that time I have used it annually, as

proper cases offered, until my experience now covers

eighty-one operations ; a sufficiently large number to
draw safe conclusions from. In my early practice I
tried the various methods of muscle section to facil¬
itate the exposure of the nerve. I soon found that
they complicated needlessly the operative manual,
and made a very tedious and serious operation of
what should be a very speedy and simple one. When
the muscles were tenotomized, and afterward sutured,
the tension put upon the threads by the blood clot
accumulating behind the eye-ball would often tear
out the sutures, or so stretch them as to produce
an ugly strabismus ; an after result that is not sat¬
isfactory.

As I was performing this nerve section only for
the relief of pain, I did not see the need of taking
away a piece of the optic nerve ; nor could I see
what special advantage would ensue should I bring
this nerve under observation while I was dividing it.
Therefore at a very early date I abandoned all need¬
less manipulation, and adopted the simplest way of
finding the nerve, with the least disturbance of the
eye attachments.

I found that the nerve could be easily reached
through a conjunctival incision made at the inner or
outer canthus, below or above, and parallel with the
inner or outer rectus muscle. This method I have
exclusively adopted for many years. It makes the
the operation so easy to both surgeon and patientthat it might be utilized in every case of a compara¬
tively goodlooking, lost and painful eye, which would
otherwise be condemned to enucleation. It was never
intended by a neurotomy to replace, in all cases, the
removal of injured eyes. The majority of lost and
painful eyes are so disfigured by the accident, or by
subsequent inflammation, that they are not worth pre¬
serving. There are still left in the list of lost eyes
quite a number, so little deformed, that no one would
willingly give them up, were they not the cause
of constant suffering. It is for this class of eyesthat the operation of neurotomy is so especiallyapplicable.Sly method of procedure is as follows : A generalanaesthetic is always administered. I have used co¬
caine for socket operations, but it has never given,to either myself or the patient, the satisfaction ex¬

pected. For neurotomies, which are quick operations,

I use the bromide of ethyl, because of its prompt and
evanescent action. After a very few full inspirations-
of the ethylized ether, during a period that does not
exceed one minute of time, the patient is completely
anaesthetized. The eye is then thoroughly washed
by a chloride lotion. A speculum keeps the lids-
apart. A fold of conjunctiva is caught up by the
forceps, and is cut across in such a way as to make
a horizontal incision, which extends from the lower
and inner border of the cornea to near the carúncula.
It lies parallel with the lower border of the inner
rectus muscle, and is but little more extended than
the conjunctival incision for squint operations. The
application of the points of the scissors in this ori¬
fice opens the capsule below the rectus muscle. An
instrument terminating in two small hooks is passed
into the depth of the wound, and planted well back
in the sclerotic. By drawing upon this instrument
the eyeball is rotated forcibly outward, which brings·
the optic nerve with its important ciliary nerve sur¬

roundings, within easy reach. The curved enuclea¬
tion scissors is now introduced through the wound
into the socket directly behind the eyeball. With its
closed blades, playing the part of a probe, the resis¬
tant optic nerve cord is sought. When it is found,
by drawing the scissors forward until the nerve es¬

capes, then opening the blades widely, the optic nerve
with its entire surroundings can be caught in the
jaws of the instrument. The resistance made dur¬
ing the section is proof the nerve has been seized ;
and if the scissors have been properly manipulated
it ensures the complete division of the entire bunch
of nerve cords. As an evidence that this has been
accomplished the closed scissors, used as a probe,
can now move freely in all directions behind the eye¬
ball without meeting any impediment. To secure
this complete severance of the nerve bundle needs-
some familiarity with the resistance which the optic
nerve makes to the section. The scissors must not
be allowed to slide backward during the section, but
the jaws of the instrument must be held firmly
against the resisting body. The operation is now
completed and the scissors are withdrawn.

In the minute necessary to perform the entire
manipulation, blood has been pouring out of the
divided ciliary vessels. It has been pushing the eye¬
ball forward, and it has also been escaping from the
wound. If this haemorrhage be not at once stopped
the eye would become exceedingly prominent, in
forced exophthalmos, with quite enough tension to
cloud the cornea and threaten its future safety.
Without loss of time the speculum is withdrawn,
and a large compress is firmly secured over the eye
by a bandage. In one or two minutes consciousness
returns, and the patient goes to his bed. As the
after pains of the pressure bandage are annoying, a
hypodermic of morphia is administered before the
patient leaves the operating table. Pressure over
the eye is kept up for several hours, or until all hasm-
orrhage from the divided vessels has ceased. This
heavy compress is exchanged the next day for a sim¬
ple dry dressing. Blood always infiltrates the conjunc¬
tiva and the lids, so that the surroundings of the eye
are very much blackened from extravasation. It re¬
quires at least two or three weeks before this discol¬
oration is altogether removed. The pains in the eye
disappear promptly with the nerve section ; and in
my experience, permanent relief is usually secured-

The patient has had preserved to him a good-look-
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ing eye, that is worth all the risks of having the pain
return to it at some future time, when the more rad¬
ical operation of enucleation, if demanded, can be
performed. Should this second operation not be re¬

quired, he has been saved the constantly present
thought of the mutilation which he has been sub¬
jected to, and which embitters his entire future life.
He also escapes the daily annoyance of using an ar¬
tificial eye, which gives a lot of trouble, as every
wearer of one only too well knows.

Too many dangerously painful, but still good-look¬
ing, eyes have been ruthlessly enucleated, when this
much to be preferred operation might have been sub¬
stituted. I am fully aware of the many accidents
which have occurred in the practice of ophthalmic
surgeons—how haemorrhage has been excessive ; how
dangerous and even fatal cellulitis has followed the
exposure of the orbital tissues; how the cornea has
sloughed; how the eyeball has in time become atro¬
phie ; and how endless troubles are engendered as

the sequel of this operation. I will only say that in
my experience no such accident has ever happened.
I may have avoided many of them by using sterilized
instruments ; also by discarding at an early period
the more serious exposure of the socket tissues by
not doing myotomies, nor being desirous of bringing
the optic nerve into view, so as to make the section,
as it were, under the eye. I always felt that this
bold. I am rather disposed to call it rash, dissection
invited the serious accidents which afterward fol¬
lowed.

Unfortunately, I am not able to trace all of my
cases. Several of them I have seen years after the
nerve section. They had enjoyed life undisturbed
by any return of pain. Others had promised to re¬

port promptly any returning discomfort. From these
I have not heard, and therefore I presume that they
have had no recurrence. In only four cases, coming
to my knowledge, has it been necessary to resort at
a later day to enucleation. There may be other cases
in which this secondary operation may have been
required. Had it been in many, I would certainly
have heard of some of them.

In suitable cases of good-looking, lost, and painful
eyes, I feel assured that neurotomy is far preferable
to the mutilation of enucleation. I think that this
statement will be accepted by all without a dissent¬
ing voice, if the dangers which some have encoun¬

tered can be avoided. This can be in a measure
secured by adopting the simpler operation, which in
my experience is equally effective, when it is prop¬
erly performed, as the more complicated ones, and
with much less risk. It is also an operation which
even the most timid patient will accept, when they
would refuse to have an eyeball removed.

Notwithstanding the dangers ascribed to neurot¬
omy, many of which are avoidable, I think that it
would be well if surgeons who have discarded this
good operation would again replace it on their list
of available methods. Knowing its defects, and also
being familiar with its advantages, were I required
to make a choice between these two operations, enu-
.cleation or neurotomy, for a member of my own

household, I would not hesitate an instant in the
selection. I would accept the neurotomy.

114 West Franklin St., Baltimore, Md.
Discussion.

Dr. Eugene Smith, Detroit:—I regret that my experience
does not correspond with that of Dr. Chisolm. I began the

use of this operation in 1887-8, but soon stopped it. I had a
pair of curved scissors made to fit around the posterior por¬
tion of the eye ball. I first began after the method of cut¬
ting the external muscle, and found the operation compli¬
cated. I then simplified the operation by making the in¬
cision beneath the external rectus muscle, and carrying the
scissors behind the eye ball. The scissors hug the posterior
surface of the eyeball very closely, and cause little mutila¬
tion. In no instance have I had an unfortunate result ex¬
cept the subsequent atrophy of the eye. There is a lady in
this city on whom I operated at that time who wears an
artificial eye. In almost every instance the eyeball has
softened and generally atrophied to such an extent as to
cause the patient to prefer an artificial eye, but it does
make an elegant stump for an artificial eye. Since then I
have abandoned the operation.

Dr. Samuel Risley, Philadelphia :—In what proportion of
this large group of cases was the operation done for sympa¬
thetic ophthalmia? Were all the operations done for the
relief of pain? This seems to me to be a very large number
of eyes to be still painful, and yet present other conditions
justifying optico-ciliary neurotomy. One of the most inter¬
esting and important causes for which it could be per¬
formed would be to save the eyeball in sympathetic irrita¬
tion.

Dr. F. C. Hotz, Chicago :—I have never performed optico-
ciliary neurotomy, and was therefore anxious to hear the
paper in order to perhaps learn enough to induce me to per¬
form it. I must confess that I am rather disappointed in
my expectation, for if I understand the reader, his main
indication for performing optico-ciliary neurotomy in place
of enucleation is the painful condition of a good looking eye,
where the eye is in such a condition as to make it worth pre¬
serving on cosmetic grounds. In the painful eyes that I
have seen there has always been so much internal trouble
that though the eye may have presented a pretty good ap¬
pearance at the time, there was reason to expect that there
would be a change in the appearance for the worse and
therefore I have considered it better to enucleate at once.

Dr. S. C. Ayres, Cincinnati:—I would ask Dr. Chisolm
whether the eyes on which he operates are blind from injury
or inflammation? Does he enucleate the eyes that may be¬
come blind from any cause?

Dr. Julian J. Chisolm, Baltimore:—These neurotomies
were designed for the protection of the patient, both from
immediate suffering and the dangers of sympathetic
trouble. The cases belong to both classes, those in which
the sight has been lost from disease or by accident. We
know that there are many wounds of the ciliary region
afterwards accompanied by inflammatory trouble in which
there is great danger. We find the patient suffering with
pain, and we are not sure that sympathetic trouble may not
follow. These eyes are often good looking. We know that
if the patients could preserve their lost eyes without suffer¬
ing, they would not seek any surgical interference. These
eyes are often painful. I do know that in many of these
instances where I have divided the nerve, a still good-look¬
ing, painless, anaesthetised eye is retained where otherwise
it would be condemned to enucleation.

The operation is applicable to large numbers of eyes.
Take that large class of absolute glaucoma. No one would
be willing to give up a glaucomatous eye if they could pain¬
lessly keep it. These eyes are often very painful, the pupil
enlarged and the lens cloudy. Should the pressure of the
eye cause suffering, these should be cases for neurotomy in
preference to enucleation.

Take another large class where the eye has been destroyed
by choroido-iritis. We find still a comparatively good-look¬
ing eye which if it can be kept, is infinitely better than an
artificial eye. If we can save to the individual such an eye
by neurotomy, I contend that this is infinitely better than
enucleation.

So far as atrophy is concerned, it has been my good fort¬
une not to meet one such case, and I have seen many of
these patients years after the operation. I have not been
able to trace all of my neurotomies, so that I can not say
that this result has not occurred. I am sure that those whom
I have seen months or years after operation, with cornea
still anaesthetic, a good looking eye with all its motions and
discomfort, will not hesitate to say that neurotomy is avast
improvement on enucleation.

Acid Nitrate of Bismuth in Glycerine is a specific in
microbic skin diseases.—Curtman.
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